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THE SOUTHERN MARGIN  
The Gallocanta Lake, NE Spain, in October 2010 in a Deimos satelli-
te image (false color composition RGB 321). Pedons studied in this 
work are the labelled points, at the southern margin. 
LANDFORMS OF THE LAKE  The preservation of the saline wetlands in arid 
regions is often limited because of the poor 
knowledge of their physical and biological cha-
racteristics, and the agricultural pressure. The 
wetland protection requires their delimitation 
and thematic mapping based on hydrology, 
soils, and vegetation. Gallocanta Lake (40.98º 
N -1.51º E) is the largest and best preserved 
saline lake in Western Europe. Catalogued in 
the Ramsar list from 1994, this playa-lake 
hosts biological communities adapted to a sin-
gular hydric regime based on alternating wet 
and dry periods. Delimitation of Gallocanta La-
ke for conservation purposes is difficult because 
the shoreline change with the annual and 
seasonal water fluctuations. 
 
The water fluctuations of Gallocanta Lake related with the occurrence of geological periods wetter than present, 
were documented in previous geomorphological and hydrological studies. The water fluctuations in the last deca-
des were also reported using remote sensing. Soils have been exposed to the water level fluctuations of the playa
-lake and to the agricultural pressure in the lake surroundings. Geomorphological photointerpretation at scale 
1:20000 has located the shoreline at different times and a rather continuous area with grey soil surface color ex-
tending landward along the southern margin of the lake, reflecting a specific soil composition caused by persis-
tent flooding and a vegetation cover that differs from present-day.  
Macro and micromorphological features of the soils of Gallocanta Lake at the 
interface wetland-agriculture are  associated with present and past lacus-
trine environments. Soil sampling was performed in October 2009 and 
2010. Sampling sites were located along two transects (470 and 1000 m, 
respectively) in the southern margin of the lake. The criteria for sampling 
sites were geomorphology, changes in vegetation and soil surface character-
istics indicating a gradient in the composition of soils.  
The southern margin of Gallo-
canta Lake is bounded by Mes-
ozoic carbonate materials of 
the Lower Jurassic and the Up-
per Cretaceous, and Quater-
nary materials produced during 
Pleistocene and Holocene by a 
mixture of fluvial and lacus-
trine processes. The underlying 
bedrock consists on marl and 
gypsum from Keuper and car-
bonates from Muschelkalk. The 
continuous band of grey soils 
occurs in the confluence of dif-
ferent geomorphic units: a se-
quence of fluvial-lacustrine ter-
races, a gently sloping playa, 
and the intermittently flooded 
playa-lake floor. The vegetation 
includes prairies of Salicornia, 
Puccinellia, and Limonium near 
the shore, and prairies of Jun-
cus and Gramineae in the land-
ward fringe.  
 
MORPHOLOGICAL FEATURES 
Soils were classified as Typic 
Aquisalid at the shoreline, 
Typic Epiaquent at the middle 
position, and Aquic Calci-
xerept at the highest topo-
graphic positions, in cultiva-
ted plots. The sampling 
depth was limited by the oc-
currence of impenetrable ho-
rizons and a shallow saline 
water table. 
Lacustrine / palustrine materials (LH) were found 
over all the profile at the shoreline (GA19), alter-
nating with detrital beds at the playa (GA20, 
GA21), and  in the agricultural plot (GA22). LH 
were characterized by the color (chroma ≤ 3 and 
value ≥ 6), high CCE (45.3% mean), and the 
abundance of biological remains. Alternation of 
LH with detrital horizons was related with the 
mixture of lacustrine and fluvial processes due to 
the water level fluctuations of the playa-lake. 
LH showed a calcite-rich groundmass with crysta-
llitic b-fabric, and  a granular (with gradual transi-
tion to  subangular blocky) microstructure.  
The micromass had typical peloidal morphology. 
Micritic peloids (0.05-0.1 mm in diameter) occu-
rred either as isolated or coalescent peds, which 
gradually changed into blocky structure. The mi-
cromass was brown to dark brown, and, less fre-
quently, yellowish brown. Locally, grey areas of 
the micromass were found to be related to diffe-
rent (finer) crystal size.  Pedofeatures reflects pedogenesis, and are 
mainly related to bioturbation, carbonates 
and gypsum accumulation, and redox chan-
ges due to the fluctuating groundwater and 
flooding conditions.  
Carbonate coatings, some of them with se-
quential aggradation and dark rims, were com-
mon in the gravel-sized fragments of Ap hori-
zon, probably reworked by plowing.  
Impregnative redoximorphic features such as Fe-
Mn oxide hypocoatings with associated coatings 
were found in aggregate faces along voids of so-
me LH indicating consecutive oxidation and re-
duction conditions related to rapid fluctuations of 
water table. Fe-Mn enrichment of organic remains 
(brown tissue residues), and aggregate nodules 
were also observed.  
Typic and nucleic carbonate nodules formed in 
the LH groundmass at the landward playa profile.  
The present study highlights the occurrence of lacustrine material up to 3.35 m above the current lake bed at the southern 
margin of Gallocanta Lake,  indicating a correlatable depositional environment. Micromorphological analysis allowed the 
identification of common pedogenetic processes occurring under water table fluctuations. Further analysis of lateral and 
vertical variations in chemical, textural, and micromorphological soil features can help to understand how soils form in rela-
tion with geomorphic units, and can be used in making land use decisions.  
